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Introduction

Human herpesvirus 1 (HHV1) is an alphaherpesvirus in the genus
SimplexirusSimplexvirus with high pathogenicity in non-human primates and other Euarchontoglires. In the endemic host, humans (Homo sapiens), HHV1 infection is lifelong and usually causes subclinical infection, with a prevalence over 98% in normal adults 1314 . However, cold sores may occur in some individuals, and severe fatal encephalitis is possible in otherwise healthy neonates 1819 . The virus host range is widespread across the Euarchontoglires, the mammalian superorder containing primates, rabbits, and rodents . 10, 18, 20, 24 . However, some reports of HHV1 in platyrrhines have indicated differences in susceptibility among species and individuals 7, 278, 29 .
Experimental corneal infection with HHV1 in capuchin monkeys (Cebus apella) and squirrel monkeys (Saimiri sciureus) produced corneal disease in both species, but subsequent systemic disease was not reported 7, 278, 29 . Interestingly, capuchin monkeys have also been reported to be asymptomatically infected with Macacine herpesvirus 1, another Simplexvirus endemic in a catarrhine host, the rhesus macaque (Macaca mulatta) 56 . In a naturally occurring outbreak of HHV1 in owl monkeys, some monkeys developed rapidly fatal encephalitis while others showed only mild signs limited to dyscoria and posterior synechia 910 . All monkeys that did not die in the outbreak were euthanized, so the long-term outcome was not determined 910 . Longer term management of a case of HHV1 disease in a platyrrhine has not been reported.
Case Report
A 20-year-old male, intact, captive white-faced saki monkey (Pithecia pithecia) with an acute history of right periocular swelling and lethargy was anesthetized for a complete physical examination. This animal's prior medical history included chronic proteinuria and diarrhea, which were managed with treatments of benazepril (0.5 mg/kg PO daily, Diamondback Drugs, Scottsdale, AZ), flax seed oil (50 mg/kg PO daily,
Page 3 of 20
For questions contact journals@aalas.org Comparative Medicine   1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60   F  o  r  R  e  v  i  e  w  O  n  l  y   4 Puritan's Pride, Holbrook, NY), and metronidazole (5 mg/kg PO daily, Wedgewood Village Pharmacy LLC, Swedesboro, NY).
On initial physical examination under anesthesia, findings included right-sided periocular lid swelling, conjunctival hyperemia and edema, mucoid discharge, corneal edema, a 3 mm × 2 mm central corneal ulcer, and anisocoria with a miotic right pupil.
Oral examination revealed erythematous gingiva and two thick, off-white plaques on the tip of the tongue. A low body condition score (3/9) and 15% weight loss from the animal's typical weight 19 days prior was noted.
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Discussion
This is the first report of the management of a platyrrhine with HHV1, and the first report of HHV1 in a white-faced saki monkey that was not rapidly fatal. Treatment for the animal in this case was aimed at reducing shedding and consisted of acyclovir given during times of suspected increased shedding. L-lysine was also administered, but has not been found efficacious for control of herpesviral disease and is considered unlikely to have played a role in this case 3, 45 . 24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 . The negative serologic response may be due to lack of cross-species serologic reactivity when utilizing anti-human secondary antibodies to detect white-faced saki monkey antibodies. Some other Platyrrhini have shown evidence of serologic response, but it is unknown if this is due to species differences or due to variation in serologic testing 8, 10 . 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 . It is also possible that seroconversion occurred later in this case, but additional serological testing was not done.
It is unknown what triggered the final progression of the disease in this case.
While it is possible that low-level meningitis was present earlier, the hemorrhage and necrosis observed on histopathology indicated acute progression, and it is consistent with the observed normal mentation and mobility until immediately prior to death. While 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 . Cytokines have a significant effect on the course of infectious disease.
At the time of the initial presentation, the saki monkey in this case report shared an enclosure with a female white-faced saki monkey and two golden lion tamarins (Leontopithecus rosalia). Because of concern about their exposure to HHV1, these animals were subsequently housed separately from the male saki monkey and underwent examinations for diagnostic testing. All three animals were negative for HHV1 by serology and PCR and never exhibited clinical signs of disease consistent with HHV1.
While it is assumed that these exhibit-mates are susceptible to the disease, it is possible that the close contact required for transmission did not occur. In another case, a family of white-faced saki monkeys with HHV1 resulted in the death of all three saki monkeys, but . In this case, the decision was made to house this saki monkey separately to reduce risk to other animals. However, housing a social primate alone has long-term implications for quality of life. Such concerns may be Page 11 of 20
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Representative region of DNA sequence chromatogram of pan-herpesviral DNA polymerase gene PCR product from the brain tissue of a 22-y-old saki monkey Guanine is in black, adenine is in green, cytosine is in blue, and thymine is in red. Sequences for Human herpesvirus 1 (GenBank accession # KX424525) and Pithecia pithecia lymphocryptovirus 1 (GenBank accession # AY139025) are below the chromatogram. It can be seen that when one sequence is subtracted from the chromatogram, the other is present.
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